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LIQUID AND PLASTIC LIMITS TEST REPORT 

~ ~- 

Stockpile 15.7% 
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Stockpile 15.2% 

SOIL DATA 
I I 1 I NATURAL I 1 I 

A 

SYMBOL 1 SOURCE ] 
RyegrassClay 

RyegrassClay 

RyegrassClay 

RyegrassClay 

SAMPLE I DYLl4 1 WATER 
No. CONTENT 

pmsnc 

0 
UMlT 

14.3 

15.2 

11.1 

15.7 

37.1 26.0 

34.7 19.0 

- 
uses 
- 
CL 

CL 

CL 

CL 

- 
Client: Tom BorschelliCDF ProJect 
Project: INTEC CERCLA Disposal Facility 

Project No.: ,501-588058 Plate 

CMM Hill INEL MATERIALS LAB 
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LIQUID AND PLASTIC LIMIT TEST DATA 

Run No. I 1 I 2 I 3 I 4 

Client: Tom Borsche l / ICDF Project 
Project: INTEC CERCLA Disposal Facility 

CH2M Hill 
Project Number: Sol-588058 

Sample Data 

Source: Ryegrass Clay with 5% Bentonite 
Sample No. : BCL #1 
Elev. or Depth: Stockpile Sample Length (in. /cm. ) : 
Location: BCL#1 Sampled from Mixing Pad 
Description: Lean clay 
Date: 8 / 2 1 / 0 1  Natural Moisture: 15.7% 
USCS Class. : CL AASHTO Class.: A-6(22)  
Testing Remarks: Sample BCL 81 from mix pad at ICDF 

5 I 6 

Wet+Tare 
Dry+Tare 

Tare 
# Blows 

Moi 8 ture 

24.77  26.22 I 26.56 I 
2 1 . 0 6  2 1 . 9 5  21 .82  
1 1 . 1 8  1 1 . 1 6  1 1 . 1 2  

35 26 5 
3 7 . 6  3 9 . 6  44.3 

Liquid Limit= 39.2 
Plastic Limit= 14.3 

Plasticity Index= 2 4 . 9  

Run No. 

Wet+Tare 
Dry+Tare 

Tare 
Moisture 

Plastic Limit Data 
1 2 3 4 

8 . 5 6  1 0 . 0 5  
8 . 0 3  9 . 3 5  
4 . 4 1  4 . 3 1  
1 4 . 6  1 3 . 9  _ _ _ ~  _-_____- 
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LIQUID AND PLASTIC LIMITS TEST REPORT 
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II LlOUlD AND PLASTIC LIMITS TEST REPORT 
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LIQUID AND PLASTIC LIMIT TEST DATA 

Client: Tom Borschel/ICDF Project 
Project: INTEC CERCLA Disposal Facility 

CH2M Hill 
Project Number: Sol-588058 

Wet+Tare 
Dry+Tare 

Tare 
# Blows 

Moisture 

Sample Data 

Source: Ryegrass Clay with 5% Bentonite 
Sample No. : BCL #2 
Elev. or Depth: Stockpile Sample Length (in./-.): 
Location: BCL #2 sampled from Mixing Pad 
Description: Lean clay 

Testing Remarks: Sample BCL #2, Mixing Pad 
%<#40: 97.3 %<#200: 89.3 USCS: CL AASHTO: A-6(20) 

27.46 27.04 36.76 
23.17 22.76 28 - 55 
11.15 11.13 11.13 
45 33 2 
35.7 36.8 47.1 

Run No. 1 

Wet+Tare 8.62 
Dry+Tare 8.06 

Tare 4.39 
Moisture 15.3 

2 3 4 

8.55 
8.00 
4.33 
15.0 

Liquid Limit= 37.8 
Plastic.Limit= 15.2 

Plasticity Index= 22.6 
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LIQUID AND PLASTIC LIMIT TEST DATA 

Client: Tom Borschel/ICDF Project 
Project: INTEC CERCLA Disposal Facility 

CHZM Hill 
Project Number: Sol-588056 

Sample Data 

source: Ryegrass Clay with 5% Bentonite 
Sample No.: BCL #3 
Elev. or Depth: Stockpile 
Location: BCL # 3  sampled from Mixing Pad 
Description: Lean clay 

Sample Length (in. /cm. ) : 

2 3 

Date: 9/5/01 Natural Moisture: 13.8% 
uSCS Class. : CL 
Testing R e m a r k s :  BCL #3 Sampled from Mixing Pad 

AASHTO Class.: A-6(22) 

4 

Liquid Limit= 37.1 
Plastic Limit- 11.1 

. o  Plasticity Index= 26 

A-1 1 
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LIQUID AM> PLASTIC LIMIT TEST DATA 

Client: Tom Borschel/ICDF Project 
Project: INTEC CERCLA Disposal Facility 

Project Number: Sol-588058 
CH2M Hill 

Sample Data 

Source: Ryegrass Clay with 5% Bentonite 
Sample No. : BCL #4 

R u n  No. 

Wet+Tare 
Dry+Tare 

Tare 
# Blows 

Moisture 

Elev. or Depth: Stockpile 
Location: BCL # 4  Sampled from Mixing Pad 
Description: Lean clay 

Sample Length (in. /cm. ) : 

4 5 6 1 2 3 

29.02 25.94 26.23 
2 4.64 22 - 22 21.96 
11.15 11.13 11.13 
49 33 7 
32.5 33.5 39.4 

Date: 9-05-01 Natural Moisture: 15.2% 
USCS Class. : CL 
Testing Remarks: BCL #4 Sampled from Mixing Pad 

AASaTo Class.: A-6(16) 

Run No. 

Wet +Tare 
Dry+Tare 

Tare 
Moisture 

2 3 4 1 

7.44 8.37 
7.03 7.82 

4.33 4.39 
15.5 15.8 

7 Liquid Limit= 34. 
7 Plastic Limit= 15. 

Plasticity Index= 19.0 
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8.9% 

8.8% 

8.6% 

8.3% 

15.8% 

LIQUID AND PLASTIC LIMITS TEST REPORT 

/ 
/ 

/ / Dashed line indicates the approximate 
upper limit boundary for natural soils 

PLASTIC UQUlD PLASTICITY uses 
UMIT UMIT INDEX 
(%) (%) (%) 

165 37.8 21.3 U 

14.4 . 285 14.1 CL 
14.8 28.1 13.3 CL 
15.2 28.0 12.8 CL 

13.7 32.9 192 CL 

~ 

1 I I 

SYMBOL 

0 

A 

7 

SOURCE DEPTH 
(ft) 

Ryegrassfits NCL#l Stockpile 

RyegrassFlats NCL#2 Stockpile 

Ryegrassflats NCL#3 stockpile 

RyegrassFlats NCL#4 Stockpile 

RyegrassFlats NCL#5 Stockpile 

LIQUID LIMIT 

Client: Tom BorscheVICDF Project 
Project: INTEC CERCLA Disposal Facillty 

Project No.: Sol-588058 Plate 

CH2M Hill INEL MATERIALS LAB 

A-14 



l N 3 l N 0 3  t131VM 

A-15 



~ 

LIQUID AND PLASTIC LMIT TEST DATA 

Run No. 

Wet +Tare 
Dry+Tare 

Tare 
# Blows 

Moisture 

Client: Tom Borschel/ICDF Project 
Project: INTEC CERCLA Disposal Facility 

CH2M Hill 
Project Number: Sol-588058 

1 2 3 4 5 6 

26.22 26.84 30 -72 
22.18 22.53 25.05 , 

11.15 11 - 17 11.16 
32 27 10 
36.6 37.9 40.8 

Sample Data 

Rua No. 1 

Wet+Tare 7.52 
Dry+Tare 7.08 

Tare  4.37 
Moisture 16.2 

Source: Ryegrass Flats S o i l  
Sample No.: NCL #1 
E l e v .  or Depth: Stockpile Sample Length (in./cm.): 
Location: RyeGrass Borrow Area 
Description: Lean clay 
Date: 8/13/01 Natural Moisture: 8.9% 
USCS Class. : CL AASHTO Class.: A-6(19) 
Testing R e m a r k s :  NCL #1 Sampled from Ryegrass B o r r o w  Area 

2 3 4 

6.65 
6.32 
4.36 
16.8 

Liquid Limit= 37.8 
Plastic Limit= 16.5 

Plasticity Index= 21.3 
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LIQUID A N D  PLASTIC LIMIT TEST DATA 

1 

Client: Tom Borschel/ICDF Project 
Project: INTEC CERCLA Disposal Facility 

Project Number: Sol-588058 
CH2M Hill 

Sample Data 

Source: Ryegrass Flats Soil 
Sample No. : NCL #2 
E l e v .  or Depth: Stockpile 
Location: NCL #2 Ryegrass Borrow Area 
Description: Lean clay 
Date: 8/21/01 Natural Moisture: 8.8% 
USCS Class. : CL 
Testing Ramarks: Sampled from Ryegrass stockpiled materials located on test site. 

Sample Length (in. /mu. 1 : 

AASHTO Class.: A-6(12) 

2 3 4 5 6 

Liquid Limit= 28.5 
Plastic Limit= 14.4 

Plasticity Index= 14.1 

Wet+Tare 
Dry+Tare 

Tare 
# Blows 

Moisture 

27.55 25.30 27.28 
2 3 -8 6 21.90 23.88 
11.10 11.15 11.19 
19 11 45 
28.9 31.6 26.8 

A-18 

Run No. 

Wet+Tare 
Dry+Tare 

Tare 
Moisture 

1 2 3 4 

8.61 7.99 
8.09 7.52 
4.36 4.34 
13.9 14.8 
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LIQUID AND PLASTIC LIMIT TEST DATA 

Wet +Tare 
Dry+Tare 

Tare 
# Blows 

Moisture 

Client: Tom Borschel/ICDF Project 
Project: INTEC CERCLA Disposal Facility 

CHZM Hill 
Project Number: S o l - 5 8 8 0 5 8  

2 8 . 0 2  2 5 . 9 3  28.24 
24 .46  2 2 . 5 1  24.15 
1 1 . 0 6  11 .13  11.19 

4 1  1 3  7 
2 6 . 6  I 3 0 . 1  31.6 

Sample Data 

Run No. 

Wet+Taxe 
Dry+Tare 

Tare 
Moisture 

Source: Ryegrass F l a t s  Soil 
Sample No.: NCL #3  
Elev. or Depth: stockpile Sample Length (in./cm.): 
Location: NCL #3 Sampled from Ryegrass Stockpile 
Description: Lean clay 
Date: 8 / 2 1 / 0 1  Natural Moisture: 8.6% 
USCS Class. : CL W E T O  Class.: A - 6 ( 1 0 )  
Testing R e m a r k s :  Sampled from Ryegrass clay stockpile 

1 2 3 4 

8.14 7 .55  
7 . 6 5  7 . 1 3  
4 . 3 0  4.33 
1 4  ~ 6- 1 5 . 0  I -_____ 

1 Liquid Limit= 28 .  
Plastic Limit= 1 4 . 8  

Plasticity Index- 13 .3  

A-20 



A-2 1 



LIQUID AND PLASTIC LIMIT TEST DATA 

Run NO. 

Wet+Tare 
Dry+Tare 

Tare 
# Blows 

Moisture 

Client : Tom Borschel /ICDF Pro j ect 
Project: INTEC CERCLA Disposal Facility 

CH2M Hill 
Project Number: Sol-588058 

1 2 3 4 5 6 

2 5 . 9 6  27.79 29 .18  
22 .70  24.03 25 .34  
11.11 1 1 . 1 0  11.10 

26  13  39 
2 8 . 1  2 9 . 1  2 7 . 0  

Run No. 

Wet+Tare 
Dry+Tare 

Tare 
Moisture 

m . Q ~  26.75 10 20 25 30 
Blows 

1 2 3 4 

9 .60  8.34 
8 . 9 4  7.80 
4 . 4 2  4.35 
1 4 . 6  15.7 

0 Liquid L i m i t =  28. 
Plastic Limit= 15 .2  

Plasticity Index= 1 2 . 8  
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LIQUID AND PLASTIC LIMIT TEST DATA 

Run No. 1 

Wet+Tare 2 9 .33  
Dry+Tare 25.50 

Tare 10.94 
# Blows 24  

Moisture 2 6 . 3  

2 3 4 5 6 

28 - 3 1  27.86 
24 .22  22 * 00 
11.14 11.03 

3 5  10  
31.3 53.4 

s 
f 

Run No. 1 

Wet +Tare 7 - 7 4  
Dry+Tare 7 - 3 5  

Tare 4.32 
Moisture 1 2 . 9  

Liquid Limit= 32.9 
Plastic Limit- 13. 7 

Plasticity Index= 19.2 

2 3 4 

8.79 
8 .23  
4.37 
14.5 -_ -_ - 

INEL MATERIALS LAB - - 
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PARTICLE SIZE DISTRIBUTION TEST REPORT 

I Lao clay 
, Lean clay 
P Lean clay 

a A 4 2 0 )  
a A - q W  
CL A-ql6) 

A-27 

Project No. Sol-588058 Client: Tom BorscheVlCDF hOJCCt 

Project: INTEC CERCLA Disposal Facility 
I Location: BCL#1 Sampled from Mixing Pad 
3 Location: BCL #2 sampled from Mixing Pad 
5 Location: BCL #3 sampled from Mixtng Pad 
> Location: BCL #4 Sampled from Mixing Pad 

PARTICLE SIZE DISTRIBUTION TEST REPORT 

INEL MATERIALS LAB 

Remarks: 
0 Sample B U  #1 
OSample BCL #2, Mixmg Pad 
ABCL #3. Sampled from Mxing 

OBCL #4. Sampled from f i x i n g  
Pad 

Pad 

Plate 
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GRAIN SIZE DISTRIBUTION TEST DATA 

Client: Tom Borschel/ICDF Project 
Project: INTEC CERCLA Disposal Facility 

CH2M Hill 
Project Number: Sol-588058 

Sample Data 

Source: Ryegrass Clay with 5% Bentonite 
Sample No. : BCL #1 
Elev. or Depth: Stockpile Sample Length (in./cm.): 
Location: BCL#1 Sampled from Mixing Pad 
Description: Lean clay 
Date: 8/21/01 Natural Moisture: 15.7% 
Liquid Limi t :  39.2 Plastic Limit: 14.3 USCS Class. : CL 
Testing Remarks: Sample BCL #1 

Mechanical Analysis Data 

Initial 
Dry sample and tare= 505.60 

0 . 0 0  Tare - 
Dry sample weight = 505.60 
Sieve tare method 

- 

Sieve Weight Sieve 

3/8 inch 0 . 0 0  0 .oo 
# 4  0 . 0 0  0 . 0 0  
# 8  0.70 0 . 0 0  
# 10 0.70 0.00 
# 16 1.30 0 - 0 0  
# 30 3.00 0 . 0 0  
# 40 2.90 0 . 0 0  
# 50 4 .30  0 . 0 0  
# 100 14.10 0.00 
# 200 29.20 0 .oo 

retained tare 
Percent 
finer 
100.0 
100.0 
99.9 
99.7 
99.5 
98.9 
98 -3 
97.5 
94.7 
88.9 

Hydrometer Analysis Data 

Separation sieve is #10 
Percent -#lo based upon complete sample= 99.7 
Weight of hydrometer sample: 70 
Calculated biased weight- 70.21 
Automatic temperature correction 

Composite correction at 20 deg C = -3.0 

Meniscus correction only= 1.0 
Specific gravity of solids= 2.60 
Specific gravity correction factor= 1.012 
Eydrometer type: 152H 

Effective depth L= 16.294964 - 0.164 x Rm 
Elapsed Temp, Actual Corrected K Ttm Eff. Diameter Percent 
time, min deg C reading reading depth mm finer 

2.00 22.0 51.0 52 .0  0.0135 5 2 . 0  7.8 0 . 0 2 6 6  6 9 . 8  
5.00  22 .0  45.0 46.0 0 . 0 1 3 5  46.0 8.8 0.0179 61.1 

15 .00  2 2 . 0  4 1 . 5  4 2 . 5  0.0135 42 .5  9 . 3  0.0107 56.1 
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Elapsed Temp, Actual Corrected K Ftm Eff. Diameter Percent 
thm, min deg c reading reading depth nrm finer 
30.00 22.0 35.5 36.5 0.0135 36.5 10.3 0.0079 47.4 
60.00 22.0 32.5 33.5 0.0135 33.5 10.8 0.0057 43.1 

250.00 22.0 26.0 27.0 0.0135 27.0 11.9 0.0029 33.7 
1440.00 22.0 22.0 23.0 0.0135 23.0 12.5 0.0013 28.0 

Fractional Components 

Gravel/Sand based on # 4  
Sand/Fines based on #200 
% + 3” = 0.0 % GRAVEL = 0.0 
% SAND = 11.1 (% coarse = 0.3 % medium = 1.4 % fine = 9.4) 
% SILT = 47.4 % CLAY = 41.5 

A-30 
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GRAIN SIZE DISTRIBUTION TEST DATA 

Client: Tom Borschel/ICDF Project 
Project: INTEC CERCLA Disposal Facility 

CH2M Hill 
Project Number: Sol -588058  

Sample Data 

Source: Ryegrass Clay with 5% Bentonite 
Sample No.: BCL #2 Dispersion 
Elev. or Depth: Test Pad Sample Length (in./cm.): 
Location: Sampled from Test Pad 
Description: Lean clay 
Date: 1 1 / 2 7 / 0 1  Natural Moisture: 13.8% 
Liquid Limit: 3 7 . 8  Plastic Limit: 22 .6  USCS Class. : CL 
Testing Remarks: Sample is the same as BCL #2 ,  for Dispersion Test. 

Mechanical Analysis Data 

Initial 
D r y  sample and tare.: 455.70 

0.00 Tare - 
Dry sample weight = 455 .70  
Sieve tare method 

- 

Sieve Weight Sieve 

3 / 8  inch 0 .00  0.00 
# 4  3 .00  0.00 
# 8  3 - 3 0  0 .oo 
# 1 0  0 . 2 0  0 .00  
# 1 6  0 . 7 0  0 . 0 0  
# 30  3 . 1 0  0 . 0 0  
# 40 2 . 2 0  0 . 0 0  
# 50 3.60 0 .00  
# 1 0 0  11 - 80  0 .00  
# 200 2 0 . 7 0  0 .00  

retained tare 
Percent 
finer 
100.0 

99 .3  
9 8 . 6  
9 8 . 6  
98 .4  
97.7 
9 7 . 3  
96 .5  
93.9 
8 9 . 3  

~~ ____ 

wdrorneter Analysis Data 

Separation sieve is #10 
Percent -#lo based upon ccmplete samples 98 .6  
Weight of hydrometer sample: 28 .08  
Calculated biased weight= 28.48 
Autamaatic temperature correction 
Carmgoaite correction at 20 Beg C = 1.5 

Meniscus correction only= 1.0 
Specific gravity of solids- 2 . 6 0  
Specific gravity correction factor= 1 . 0 1 2  
Hydrometer type: 152H 

Effective depth L= 16.294964 - 0.164 x Rm 
Elapsed Temp, Actual Corrected K Rm E f f .  Diameter Percent 
the, min deg C reading reading depth mm finer 

15.00 21.5 7.0 8 . 0  0.0136 8 . 0  1 5 . 0  0 .0136  3 1 . 2  
30 .00  21 .5  5 . 0  6 . 0  0 .0136  6 . 0  1 5 . 3  0 . 0 0 9 7  2 4 . 1  
60 .00  2 1 . 5  2 . 5  3 . 5  0.0136 3 . 5  1 5 . 7  0.0070 1 5 . 2  

INEL MATERIALS LAB 
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Elapsed Tamp, Actual Corrected x Ihn E f f .  Diameter Percent 
t h ,  min deg C reading reading depth mm finer 
250.00 21.5 0.0 1.0 0.0136 1.0 16.1 0.0035 6.4 
1440.00 21.5 -1.0 0 .o 0.0136 0.0 16.3 0.0014 2.8 

Fractional Components 

Gravel/Sand based on #4 
Sand/Fines based on #ZOO 
% + 3" = 0.0 % GRAVEL = 0.7 (% coarse = 0.0 % fine = 0.7)  
t SAND = 10.0 (% coarse = 0.7 % medium = 1.3 % fine = 8.0) 
% SILT = 79 - 9  % CLAY = 9.4 

D g 5 ~  0.06 D60= 0.03 D50= 0.02 
D30= 0.01 D15= 0.01 Dip 0.01 
Cc= 1.0298 Cum 5.8729 

INEL MATERIALS LAB 
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GRAIN SIZE DISTRIBUTION TEST DATA 

Client: Tom Borschel/ICDF Project 
Project: INTEC CERCLA Disposal Facility 

CH2M Hill 
Project Number: Sol-588058 

Sanmle Data 

Source: Ryegrass Clay with 5% Bentonite 
Sample No.: BCL #5 Dis. 
Elev. or Depth: Test Pad . Sample Length (in./-.) : 
Location: Sampled from ICDF Test Pad 
Description: Lean clay 
Date: 11/28/01 Natural Moisture: 14.0 
Liquid Limit: 37.2 Plastic Limit: 21.3 USCS Class. : CL 
Testing Remarks: Sample BCL #5 Dis. is the dispersion test for BCL #5 Sample. 

Used an Average Gradation and average LL’s and PL’s. 

Mechanical Analysis Data 

Initial 
Dry sample and tare= 500.00 

0.00 Tare - 
D r y  sample weight = 500.00 
Sieve tare method 

- 

Sieve Weight Sieve Percent 

3/8 inch 0.00 0.00 100.0 
# 4  1.50 0.00 99.7 
# 8  1.50 0.00 99.4 
# 10 0.50 0.00 99.3 
# 16 0.50 0.00 99.2 
# 30 2.50 0.00 98.7 
# 4 0  1.50 0.00 98.4 
# 50 5.50 0.00 97.3 
# 100 14.00 0.00 94.5 
# 200 25.00 0.00 89.5 

retained tare finer 

Hydrometer Analysis Data 

Separation sieve is #10 
Percent -#lo based upon complete sample= 99.3 
Weight of hydrometer sample: 27.40 
Calculated biased weight= 27.59 
Automatic temperature correction 

Composite correction at 20 deg C = 1.5 

Meniscus correction.only= 1.0 
Specific gravity of solids= 2.60  
Specific gravity correction factor= 1.012 
Hydrometer type: 152H 

Effective depth L= 16.294964 - 0.164 x Rm 

INEL HATERIALS LAB 
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Elapsed Temp, Actual Corrected K Rin E f f .  Diameter Percent 
the, min deg C reading reading depth mm finer 

15.00 21.5 6.0 7.0 0.0136 7.0 15.1 0.0137 28.6 
30.00 21.5 2.0 3.0 0.0136 3.0 15.8 0.0099 13.9 
60.00 21.5 1.5 2.5 0.0136 2.5 15.9 0.0070 12.1 
250.00 21.5 0.0 1.0 0.0136 1.0 16.1 0.0035 6.6 
1440.00 21.5 -1.5 -0.5 0.0136 -0.5 16.4 0.0015 1.1 

Gravel/Sand baaed on #4 
Sanb/Fines baaeU on #200 
% + 3" = 0.0 % GRAVEL = 0.3 (% coarse = 0.0 % fine = 0.3) 
% SAM, = 10.2 (% coarse 3: 0.4 %medium = 0.9 % fine = 8.9) 
% SILT = 80.0 % CLAY = 9.5 

D85= 0.06 D60= 0.03 D50= 0.02 
D30= 0.01 D15= 0.01 D10= 0.01 
Cc= 1.4046 C u m  4.9665 

INEL MRTERIALS LAB 
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GRAIN SIZE DISTRIBUTION TEST DATA 

Client: Tom Borschel/ICDF Project 
Project : INTEC CERCLA Disposal Faci 1 i ty 

Project Number: Sol-588058 
CH2M Hill 

Sample Data 

Source: Ryegrass Clay with 5% Bentonite 
Sample No.: BCL 84 
Elev. or Depth: Stockpile Sample Length (in./-.): 
Location: BCL #4 Sampled f r o m  Mixing Pad 
Description: Lean clay 
Date: 9-05-01 Natural Moisture: 15 .2% 
Liquid Limit: 3 4 . 7  Plastic Limit: 1 5 . 7  USCS Class. : CL 
Testing Remarks: BCL #4 ,  Sampled from Mixing Pad 

Mechanical Analysis Data 

Initial 
Dry sample and tare- 426.70  

0 - 0 0  Tare - 
Dry sample weight = 426 .70  
Sieve tare method 

- 

Sieve Weight Sieve Percent 

318 inch 0 . 0 0  0 .00  100.0 
# 4  1.10  0 . 0 0  99 .7  
# 8  0 . 8 0  0 . 0 0  9 9 . 6  
# 10 0 .30  0.00 9 9 . 5  
# 1 6  0 . 6 0  0.00 9 9 . 3  
# 30 1 . 0 0  0 .00  9 9 . 1  
# 40 0 . 4 0  0.00 99 .0  
# 50 7 .70  0.00  9 7 . 2  
# 100 12.20 0.00 94 .4  
# 200 22 .90  0 .00  89 .0  

retained tare finer 

Hydrometer Analysis Data 

Separation sieve is # l o  
Percent -#lo based upon complete samgle= 9 9 . 5  
Weight of hydrometer sample: 7 6 . 1  
Calculated biased weight- 76.48 
Automatic temperature correction 

Composite correction at 20 deg C = -3.0 

Meniscus correction only= 1 . 0  
Specific gravity of solids= 2.60 
Specific gravity correction factor= 1 . 0 1 2  
Hydrometer type: 152H 

Effective depth L= 16.294964 - 0.164 x Ehn 

Elapsed Temp, Actual Corrected K Ehn Eff. Diameter Percent 
the, min deg C reading reading depth mm finer 

2 . 0 0  2 2 . 0  5 2 . 0  53 .0  0 . 0 1 3 5  53 .0  7 . 6  0 .0264  6 5 . 4  
5 . 0 0  2 2 . 0  46.0 47 .0  0 .0135  47.0 8 . 6  0 .0177  57 .4  

15.00 2 2 . 0  3 8 . 5  . 3 9 . 5  0 . 0 1 3 5  39 .5  9 . 8  0 .0109 47.5  
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Elapsed Temp, Actual Corrected K €&a Eff. Diameter Percent 
time, min deg C reading reading depth mm finer 

30.00 22.0 34.0 35.0 0.0135 35.0 10.6 0.0080 41.6 
60 - 00 22.0 30.0 31.0 0.0135 31.0 11.2 0.0058 36.3 
250 - 00 22.0 22.5 23 - 5  0.0135 23.5 12.4 0.0030 26.3 
1440.00 22.0 16.5 17.5 0.0135 17.5 13.4 0.0013 18.4 

Fractional Components 

Gravel/Sand based on #4 
Sand/Fines based on #200 
% + 3' = 0.0 % GRAVEL 
% SlWD = 10.7 (% coarse = 
% SILT = 55.2 % CLAY = 

= 0.3 (% coarse = 0.0 % fine = 0.3) 
0.2 16 medium = 0.5 % fine = 10.0) 
33.8 

0.01 
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GRAIN SIZE DISTRIBUTION TEST DATA 

Client: Tom Borschel/ICDF Project 
Project: INTEC CERCLA Disposal Facility 

CH2M Hill 
Project Number: Sol-588058 

Sample Data 

Source: Ryegrass Clay with 5% Bentonite 
Sample No.: BCL #6 Dispersion 
Elev. or Depth: Test Pad Sample Length (in./cm.): 
Gocation: Sampled from ICDF Test Pad 
Description: Lean clay 
Date: 11/2a/01 Natural Moisture: 14.0% 
Liquid Limit: 3 7 . 2  Plastic Limit: 21.3 USCS Class. : CL 
Testing Remarks: Sample BCL #6Dispersion is the dispersion test fo r  sample BCL 

Average gradation and LL, PL used from Samples BCL #'s 1 #6. 
thru 4 .  

Mechanical Analysis Data 

Initial 
D r y  sample and tare= 500.00 

0.00 Tare - 
D r y  sample weight = 500.00 
Sieve tare method 

- 

Sieve Weight Sieve Percent 

3/8 inch 0.00 0.00 100.0 
# 4  1.50 0.00 99.7 
# 8  1.50 0.00 99.4 
# 10 0.50 0.00 99.3 
# 16 0.50 0.00 99.2 
# 30 2.50 0.00 98.7 
# 40 1.50 0.00 98.4 
# 50 5.50 0.00 97.3 
# 100 14.00 0.00 94.5 
# 200 25.00 0.00 89.5 

finer retained tare 

Separation sieve is #10 
Percent -#lo based upon complete sample= 99.3 
Weight of hydrometer sample: 27.03 
Calculated biased weight.: 2 7 . 2 2  
Autamatic temperature correction 

Composite correction at 20 deg C = 1.5 

Meniscus correction only= 1.0 
Specific gravity of solids- 2.60 
Specific gravity correction factor= 1.012 
Hydrometer type: 152H 

Effective depth L= 16.294964 - 0.164 x Rm 

IMEL MATERIALS LAB 
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Elapsed Temp, Actual Corrected K Rm Eff. Diameter Percent 
the, d n  deg C rearling reading depth nun finer 
15.00 22.0 4.0 5.0 0.0135 5.0 15.5 0.0137 22.0 
30.00 22.0 2.0 3 .O 0.0135 3.0 15.8 0.0098 14.5 
60.00 22.0 1.5 2.5 0.0135 2.5 15.9 0.0070 12.7 

250.00 22.0 0.0 1.0 0.0135 1.0 16.1 0.0034 7.1 
1440.00 22.0 -1.5 -0.5 0.0135 -0.5 16.4 0.0014 1.5 

Fractional Components 

Gravel/Sand based on # 4  
Sand/Fines based on #200 
% + 3" = 0.0 % (3RAvEL = 0.3 (% coarse = 0.0 % fine = 0.3) 
% SAND = 10.2 (% coarse = 0.4 % medium = 0.9 % fine = 8.9) 
% SILT = 79.0 % CWLY - 10.5 
D85= 0.06 D60' 0.03 D50= 0.03 
D30= 0.02 D15= 0.01 Dlo= 0.00 
Ccs 1.8835 Cuz 7.0848 

INEL MATERIALS LAB 
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GRAIN SIZE DISTRIBUTION TEST DATA 

Client: T o m  Borschel/ICDF Project 
Project: INTEC CERCLA Disposal Facility 

CH2M Hill 
Project Number: Sol -588058  

Sample Data 

Source: Ryegrass Clay with 5% Bentonite 
-le No.: BCL #7 Dispersion 
Elev. or Depth: Test Pad Sample Length (in. /em. ) : 
Location: Sampled f r o m  ICDF T e s t  Pad 
Description: Lean clay 
Date: 1 1 / 2 8 / 0 1  Natural Moisture: 14.0% 
Liquid Limit: 3 7  - 2 Plastic Limit: 21.3 USCS Class. : CL 
Testing Remarks: Sample BCL #7 Dispersion is the dispersion test for BCL #7 

sample. The same average gradation was used. 

Mechanical Analysis Data 

Initial 
Dry sample and tare= 500.00 
Tare = 0.00 
D r y  sample weight = 500.00 
Sieve tare method 

Sieve Weight Sieve Percent 

3/8 inch 0 .00  0 .00  1 0 0 . 0  
# 4  1 . 5 0  0 .oo  9 9 . 7  
# 8  1 . 5 0  0 . 0 0  9 9 . 4  
# 1 0  0.50 0 .00  99 .3  
# 1 6  0.50 0 . 0 0  99 .2  
9 30 2 . 5 0  0 . 0 0  9 8 . 7  
# 40 1 . 5 0  0 .00  98 .4  
# 50 5.50 0.00  9 7 . 3  
# 100 14.00 0.00 94.5 
# 200 25.00 0 .00  89 .5  

retained tare finer 

Hydrometer Analysis Data 

Separation sieve is #10 
Percent -#lo based upon complete sample= 99 .3  
Weight of hydrometer 8-19: 27.2 
Calculated biased weight.: 27,.39 
Autcunatic temperature correction 

Composite correction at 20 deg C = 1.5  

Meniscus correction only.: 1 . 0  
Specific gravity of solids= 2.60 
Specific gravity correction factor= 1.012 
Hydrometer type: 152H 

Effective depth L5 16.294964 - 0.164 x Ilm 

INEL MATERIALS LAB 
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Elapsed T w ,  Actual Corrected K Fan Eff. Diameter Percent 
the, min dag C reading rea8ing depth mm finer 

5.0 0.0135 5.0 15.5 0.0137 21.8 
3.5 0.0135 3.5 '15.7 0.0098 16.3 
2.0 0.0135 2.0 16.0 0.0070 10.8 
0.5 0.0135 0.5 16.2 0.0034 5.2 

1440.00 22.0 -1.5 -0.5 0.0135 -0.5 16.4 0.0014 1.5 

15.00 22.0 4.0 
30.00 22.0 2.5 
60.00 22.0 1.0 

250.00 22.0 -0.5 

Fractional Components 

' Gravel/Sand based on #4 
Sand/Fines based on #200 
% + 3" = 0.0 
% SAND = 10.2 (% coarse = 0.4 %medium = 0.9 % fine = 8.9) 
% SILT = 82.2 % CLAY = 7.3 

D85= 0.06 D60= 0.03 D50= 0.03 
0.02 D15= 0.01 D10= 0.01 

% GRAVEL = 0.3 (% coarse = 0.0 % fine = 0.3) 

Cc= 1.4196 Cu= 5.3072 

INEL MATERIALS LAB 
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GRAIN SIZE DISTRIBUTION TEST DATA 

Client: Tom Borschel/ICDF Project 
Project: INTEC CERCLA Disposal Facility 

CH2M Hill 
Project Number: Sol-588058 

Sample Data 

Source: Ryegrass Clay with 5% Bentonite 
Sample No.: BCL #8 Dispersion 
Elev. or Depth: Test Pad Sample Length (in./cm.): 
Location: Sampled from ICDF Test Pad 
Description: Lean clay 
Date: 11/28/01 Natural Moisture: 14.0% 
Liquid Limit: 31.2 Plastic Limit: 21.3 USCS Class. : CL 
Testing Remarks: Sample BCL #8 Disp. is the dispersion test for sample BCL #8. 

Average gradation from BCL # ' s  1 thru 4 used. 

Mechanical Analysis Data 

Initial 
Dry sample and tare= 500.00 

0 . 0 0  Tare - 
Dzy sample weight = 500.00 
Sieve tare method 

- 

Sieve Weight Sieve Percent 

3/8 inch 0.00 0.00 100.0 
# 4  1.50 0.00 99.7 
# 8  1.50 0.00 99.4 
# 10 0.50 0.00 99 - 3  
# 16 0.50 0.00 99.2 
# 30 2.50 0 .oo 98.7 
# 40 1.50 0.00 98.4 
# 50 5.50 0.00 97.3 
# 100 14.00 0.00 94.5 
# 200 25.00 0.00 89.5 

retained tare finer 

ByBrameter Analysis Data 

Separation sieve is #IO 
Percent -#lo based upon complete sample= 99.3 
Weight of hydrcrrmeter sample: 27.2 
Calculated biased weight= 27.39 
Automatic temperature correction 

Composite correction at 20 deg C = 1.5 

Meniscus correction only= 1.0 
Specific gravity of solids= 2.60 
Specific gravity correction factor.: 1.012 
Hydrometer type: 152H 

Effective depth L= 16.294964 - 0.164 x Rm 

INEL MATERIALS LAB 
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Elapsed Temp, Actual Corrected K Ihn Eff. Diameter Percent 
the, d n  Beg C reading reading depth mm finer 

15.00 22.0 4.5 5.5 0.0135 5.5 15.4 0.0137 23.7 
30.00 22.0 3.0 4.0 0.0135 4.0 15.6 0.0098 18.1 
60.00 22.0 1.5 2.5 0.0135 2.5 15.9 0.0070 12.6 
250.00 22.0 0.0 1.0 0.0135 1.0 16.1 0.0034 7.1 
1440.00 22.0 -1.0 0.0 0.0135 0.0 16.3 0.0014 3.4 

Fractional Coqponents 

Gravel/Sand based on #4 
Sand/Fines based on #200 
% + 3. = 0.0 % G m m  = 0.3 (% coarse = 0.0 % fine - 0.3) 
% SAND I 10.2 (% coarse = 0.4 %medium = 0.9 % fine = 8.9) 
% SILT = 80.4 % CWLY = 9.1 

INEL MATERIALS LAB 
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GRAIN SIZE DISTRIBUTION TEST DATA 

C l i e n t :  Tom Borschel/ICDF Project 
Project: INTEC CERCLA Disposal Facility 

CHZM Hill 
Project Number: Sol-588058 

Sample Data 

Source: Ryegrass Flats Soil 
Sample No.: NCL #1 
Elev. or Depth: Stockpile Sample Length (in./-.): 
Location: RyeGrass Borrow Area 
Description: Lean clay 
Date: 8/13/01 Natural Moisture: 8.9% 
Liquid Limit : 37.8 Plastic Limit: 16.5 USCS Class.: CL 
Testing Remarks: NCL #1 

Mechanical Analysis Data 

Initial 
Dry sample and tare= 504.50 
Tare = 0.00 
Dry sample weight = 504.50 
Sieve tare method 

Sieve Weight Sieve 

3/8 inch 0.00 0 . 0 0  
# 4  0 . 0 0  0 . 0 0  
W 8  0.60 0 . 0 0  
# 10 0.70 0 . 0 0  
# 16 1.50 0.00 
# 30 3.20 0 . 0 0  
# 40 2.40 0 . 0 0  
# 50 4.00 . 0.00 
# 100 13.20 0.00 
# 200 28.00 0 . 0 0  

retained tare 
Percent 
finer 
100.0 
100.0 
99.9 
99.7 
99.4 
98.8 
98.3 
97.5 
94.9 
89.4 

Hydrometer Analysis Data 

Separation sieve is #10 
Percent -#lo based upon complete sample= 99.7 
Weight of hydrometer sample: 67.8 
Calculated biased weight= 68.00 
Automatic temperature correction 

Camposite correction at 20 deg C = -4.0 

Meniscus correction only= 1.0 
Specific gravity of solids= 2.60 
Specific gravity correction factor= 1.012 
Hydrometer type: 152H 

Effective depth L= 16.294964 - 0.164 x m 

Elapsed Temp, Actual Corrected K Rm Eff. Diameter Percent 
time, min deg C reading reading depth mm finer 

2.00 2 2 . 0  5 2 . 0  53 .O 0 .0135  5 3 . 0  7 . 6  0 . 0 2 6 4  72.0 
5.00 22.0 48.0 4 9 . 0  0.0135 49.0 8.3 0.0174 66.1 
15.00 2 2 . 0  41.5 42.5 0.0135 4 2 . 5  9 . 3  0.0107 5 6 . 4  
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Elapsed Temp, Actual Corrected K Rm E€€. Diameter Percent 
time, min deg C reading reading depth nm f her  

30.00 22.0 36.0 37.0 0.0135 37.0 10.2 0.0079 48.2 
60.00 22.0 33.0 34.0 0.0135 34.0 10.7 0.0057 43.8 

250.00 22.0 27.0 28.0 0.0135 28.0 11.7 0.0029 34.8 
1440.00 22.0 18.0 19.0 0.0135 19.0 13.2 0.0013 21.4 

hractional Components 

Gravel/Sand based on #4 
Sand/Fines based on #200 
% + 3" = 0.0 % GRAVEL 
% SAND = 10.6 (% coarse = 
% SILT = 47.1 % CLAY = 

D85= 0.06 D60= 0.01 D50= 
D30= 0.00 

= 0.0 
0.3 %medium = 1.4 % fine = 8.9) 
42.3 

0.01 

- -- INEL MATERIALS LAB - - 
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Elapsed Temp, Actual Corrected K Rm E f f .  piameter Percent 
the,  ndn Beg C reading reading depth mm finer 

30 -00 22.0 35.5 36.5 0.0135 36.5 10.3 0.0079 47.3 
60 -00 2 2 . 0  30.0 31.0 0.0135 31.0 '11.2 0.0058 39.4 

250 -00 22.0 22 .0  23.0 0.0135 23.0 12.5 0.0030 27.9 
1440.00 22.0 16.5 17.5 0.0135 17.5 13.4 0.0013 2 0 . 0  

Fractional Carmponents 

Gravel/Sand based on #4 
Sand/Fhes baaed on #200  
% + 3" = 0.0 % GRAVEL 
% SAND = 10.3 (% coarse = 
% SILT = 53.8 % CLAY = 

0.01 

INEL MATERIALS LAB _- 

A-54 



GRAIN SIZE DISTRIBUTION TEXT DATA 

Client: Tom Borschel/ICDF Project 
Project: INTEC CERCLA Disposal Facility 

CH2M H i l l  
Project MMber: Sol-588058 

Sanmle Data 

Source: Ryegrass Flats Soil 
Sample No.: NCL #2 
Elev. or Depth: Stockpile Sample Length (in. /cm. ) : 
Location: NCL #2 Ryegrass Borrow Stockpile 
Description: Lean  clay 
Date: 8 / 2 1 / 0 1  Natural Moisture: 8 . 8 %  
Liquid Limit: 2 8 . 5  Plastic Limit: 1 4 . 4  USCS Class. : CL 
Testing Remarks: Sampled from Ryegrass stockpile at ICDF site 

Mechanical Analysis Data 

Initial 
Dry sample and tare= 471.50 

0 . 0 0  Tare - 
Dry sample weight = 471 .50  
Sieve tare method 

- 

Sieve Weight Sieve 

3 / 8  inch 0 .00  0 . 0 0  
# 4  0 .10  0 .00  
# 8  0 . 3 0  0 .00  
# 1 0  0 . 3 0  0.00 
# 16 1.30 0.00 
# 30 4 . 7 0  0 . 0 0  
# 40 2 . 8 0  0 .00  
# 50 4 .00  0 .oo 
# 100 11 .20  0.00 
# 200 24 .10  0.00 

retained tare 
Percent 
finer 

100 .0  
100.0 

9 9 . 9  
9 9 . 9  
99.6 
98 .6  
9 8 . 0  
97 -1 
94 .8  
8 9  - 7  

Hydrometer Analysis Data 

Separation sieve is #10 
Percent -#lo based upon complete sample= 99.9 
Weight of hydrometer sample: 70 .4  
Calculated biased weight= 70.47 
Automatic temperature correction 

Composite correction at 20 deg C = -3.0 

Meniscus correction only= 1.0 
Specific gravity of solids= 2.60 
Specific gravity correction factor= 1.012 
Hydrometer type: 152H 

Effective depth L= 16.294964 - 0.164 x Rm 
Elapsed Temp, Actual Corrected K Fan Eff. Diameter Percent 
time, min deg C reading reading depth mm finer 

2.00 22.0 5 4 . 0  5 5 . 0  0.0135 5 5 . 0  7 . 3  0 .0258  7 3 . 8  
5 . 0 0  2 2 . 0  4 9 . 0  50 . O  0 . 0 1 3 5  5 0 . 0  8 . 1  0 . 0 1 7 2  6 6 . 7  

1 5 . 0 0  22.0 4 0 . 5  4 1 . 5  0.0135 4 1 . 5  9 . 5  0 .0108  5 4  - 4  
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Elapsed Temp, Actual Corrected K Rm E f f .  Diameter Percent 
the, min deg C reaang reading depth mm f her  
30.00 22.0 27.5 28.5 0.0135 28.5 11.6 0.0084 39.1 
60.00 22.0 24.5 25.5 0.0135 25.5 12.1 0.0061 34.4 
250.00 22.0 17.5 18.5 0.0135 18.5 13.3 0.0031 23.4 
1440.00 22.0 12.5 13.5 0.'0135 13.5 14.1 0.0013 15.5 

~ 

Fractional Components 

Gravel/Sand based on #4 
Sand/Fines based on #200 
% + 3. = 0 . 0  % GRAVEL = 0.D 
% SAND = 12.5 (% coarse = 0.2 % medium = 2.2 % fine = 10.1) 
% SILT = 56.0 % CLAY = 31.5 

D85= 0.06 D60= 0 . 0 2  D50= 0.01 
D30= 0 .00  

___ INEL XATERIALS LAB __I-___ ----___- 
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GRAIN SIZE DISTRIBUTION TEST DATA 

Client: Torn Borschel/ICDF Project 
Project: INTEC CERCLA Disposal Facility 

Project Number: Sol-588058 
C H 2 M  Hill 

SamDle Data 
~ ~ 

Source: Ryegrass Flats Soil 
Sample No. : NCL #3 
Elev. or Depth: stockpile Sample Length (in. /an. ) : 
Location: NCL #3 Sampled from Ryegrass Stockpile 
Description: Lean clay 
Date: 8/21/01 Natural Moisture: 8.6% 
Liquid Limit: 28.1 Plastic Limit: 14.8 USCS Class.: CL 
Testing Remarks: Sampled from Ryegrass Stockpile at ICDF. 

Mechanical Analysis Data 

Initial 
Dry sample and tare= 484.20 

0.00 Tare - 
~ r y  sample weight = 484.20 
Sieve tare method 

- 

Sieve Weight Sieve 

3/8 inch 0.00 0.00 
# 4  0.00 0.00 
# 8  0.50 0 . 0 0  
# 10 0.40 0 .00 
# 16 1.50 0.00 
# 30 5.50 0,. 0 0  
# 40 3.80 0.00 
# 50 4.80 0.00 
# 100 13 -30 0 . 0 0  
# 200 . 30.60 0.00 

retained tare 
Percent 
finer 
100 - 0 
100.0 
99.9 
99.8 
.99.5 
98.4 
97.6 
96.6 
93.9 
87.5 

Wdrometer Analvsis Data 

Separation sieve is #10 
Percent -#lo based upon complete sample= 99.8 
Weight of hydrameter sample: 64.4 
Calculated biased weight= 64.53 
Automatic temperature correction 

Composite correction at 20 deg C = -3.0 

Meniscus correction only= 1.0 
Specific gravity of solids= 2.60 
Specific gravity correction factor= 1 .012  
Hydrometer type: 152H 

Effective depth L= 16.294964 - 0.164 x Ftm 

Elapsed Temp, Actual Corrected K Rm E f f .  Diameter Percent 
time, min deg C reading reading depth mm finer 

2 .00  22 .0  47.0 48.0 0.0135 48.0 8.4 0.0277 6 9 . 6  
5.00 2 2 . 0  42.0 43 .O 0.0135 43.0 9.2 0.0184 61.8  
15.00 22.0 33.5 34.5 0 . 0 1 3 5  34.5 1 0 . 6  0.0114 48.5 

__ .- . INEL MATERIALS LAB -- 

A-58 



II I PERCENT COARSER BY WEIGHT 

I 

I 

c 

L1 

c b 

3 

3 

U 
C 

U 
C 

C 
C 

A-5 9 



Elapsed Temp, Actual Corrected K Ezm Eff. Diameter Percent 
the, d n  deg C reading reading depth xnm finer 

3 0 . 0 0  22.0 26.0 27.0 0.0135 27.0 11.9 0.0085 39.0 
60.00 2 2 . 0  23 .0  24 .0  0 . 0 1 3 5  24 .0  1 2 . 4  0 . 0 0 6 1  34 .O 

250 - 00 2 2 . 0  19 .0  20 .0  0.0135 20.0 .13.0 0.0031 27.3 
1440.00 2 2 . 0  14 .0  15.0 0.0135 15.0 13.8 0.0013 19.0 

Fractional Components 

Gravel/Sand based on # 4  
Sand/Fines based on #200 
% + 3" = 0.0 % GRAVEL = 0 . 6  (% coarse = 0.0 % fine = 0 . 6 )  
% SAM) = 15.2 (% coarse = 0.6 % medium = 2.8 
% SILT = 52.5 % CLAY = 31.7 

% fine = 11.8) 

De51 0.09 D60= 0 .02  D50= 0 . 0 1  
D30= 0.00 

___. INEL MATERIALS LAB __-- 
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GRAIN SIZE DISTRIBUTION TEST DATA 

Client: Tom Borschel/ICDF Project 
Project: INTEC CERCLA Disposal Facility 

CH2M Hill 
Project Number: Sol-588058 

~- 
Sample Data 

Source: Ryegrass Flats S o i l  
Sample No.: NCL # 4  
Elev. or Depth: Stockpile Sample Length (in. /a. 1 : 
Location: NCL #4 Ryegrass Borrow Stockpile 
Description: Lean clay with sand 
Date: 8/21/01 Natural Moisture: 8.3% 
Liquid Limit: 28.0 Plastic Limit: 15.2 USCS Class. : CL 
Testing Remarks: Sampled from Ryegrass stockpile 

Mechanical Analysis Data 

Initial 
Dry sample and tare= 478.70 

0.00 Tare - 
Dry sample weight = 478.70 
Sieve tare method 

- 

Sieve Weight Sieve 

3/8 inch 0.00 0.00 
# 4  3 . 1 0  0.00 
# 8  2.00 0.00 
# 10 0.80 0.00 
# 16 2 . 1 0  0 - 0 0  
# 30 6.60 0.00 
# 40 4 . 5 0  0.00 
# 50 6.80 0 .oo 
# 100 17.30 0.00 
# 200 32.60 0.00 

retained tare 
Percent 
finer 
100.0 
99.4 
98.9 
98.8 
98.3 
97.0 
96.0 
94.6 
91.0 
84.2 

Hydrometer Analysis Data 

Separation sieve is #lo 
Percent -#lo based upon complete sample= 98.8 
Weight of hydrometer sample: 60.0 
Calculated biased weight= 60.73 
Automatic temperature correction 

Composite correction at 20 deg C = -3.0 

Meniscus correction only= 1.0 
Specific gravity of solids= 2.60 
Specific gravity correction factor= 1.012 
Hydrometer type: 152H 

Effective depth L= 16.294964 - 0.164 x Rm 

Elapsed Temp, Actual Corrected K Rm Eff. Diameter Percent 
the, min deg C reading reading depth mm finer 

2 . 0 0  22.0 48.0 49 . O  0.0135 49 .0  8.3 0 .0275  7 5 . 7  
5.00 2 2 . 0  3 9 . 0  40 .O 0.0135 40.0 9 . 7  0.0189 60.7 

15 .00  22 .0  3 0 . 5  31.5 0.0135 31 .5  11.1 0.0116 46.5 

__ --- INEL MATERIALS LAB 
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GRAIN SIZE DISTRIBUTION TEST DATA 

Client: Tom Borschel/ICDF Project 
Project: INTEC CERCLA Disposal Facility 

CH2M Hill 
Project Number: Sol-588058 

Sanmle Data 

Source: Ryegrass Flats S o i l  
Sample No. : NCL # 5  
Elev. or Depth: Stockpile Sample Length fin. /a. ) : 
Location: NCL # 5  Ryegrass Borrow Stockpile 
Description: Lean clay 
Date: 9-5-01 Natural Moisture: 1 5 . 8 %  
Liquid Limit: 3 2 . 9  Plastic Limit: 1 3 . 7  USCS Class. : CL 
Testing Remarks: NCL # 5 ,  Ryegrass Clays 

Mechanical Analysis Data 

Dry sample 
Tare 
Dry sample 
Sieve tare 

Sieve 

3 / 0  inch 
# 4  
# 8  
# 1 0  
# 1 6  
# 30 
# 40 
# 50 
# 100 
# 200 

Initial 
and tare= 323 .70  

- - 0.00 
weight = 3 2 3 . 7 0  
method 

Weight Sieve 
retained tare 

0 .oo 0.00 
4 .60  0 . 0 0  
0 . 5 0  0 . 0 0  
0 .30  0 . 0 0  
0 . 8 0  0 . 0 0  
3 . 1 0  0 . 0 0  
2 . 5 0  0 . 0 0  
4.10 0 -00  
11.80 0.00 
16.60 0.00 

Percent 
finer 
100.0 

98.6 
98 .4  
98 .3  
9 8 . 1  
9 7 . 1  
96 .4  
9 5 . 1  
91 .4  
86 .3  

Hydrometer Analysis Data 

Separation sieve is #10 
Percent -#lo based upon complete samgle= 98 .3  
Weight of hydrometer sample: 76 .4  
Calculated biased weight= 7 7 . 7 2  
Automatic temperature correction 

Composite correction at 20 deg C = -3 .0  

Meniscus correction only= 1.0 
specific gravity of solids= 2 .60  
Specific gravity cbrrection factor= 1 . 0 1 2  
Hydrometer type: 152H 

Effective depth L= 16.294964 - 0.164 x Rm 

Elapsed Temp, Actual Corrected K Rm Eff. Diameter Percent 
time, min deg C reading reading depth mm finer 

2 . 0 0  2 2 . 0  52.0 5 3 . 0  0 .0135  5 3 . 0  7 . 6  0 .0264  64 .3  
5 . 0 0  22 .0  4 6 . 0  4 7 . 0  0 .0135  47 .0  8 . 6  0 . 0 1 7 7  5 6 . 5  

1 5 . 0 0  22.0 37.0 3 8 . 0  0.0135 3 8 . 0  10.1 0 .0111  4 4 . 8  

INEL MATERIALS LAB -- 
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Elapsed Temp, Actual Corrected K €?xu Eff. Diameter Percent 
time, min deg C reading reading depth nun finer 

30.00 22.0 34.0 35.0 0.0135 35.0 10.6 0.0080 40.9 
60.00 22.0 28.5 29.5 0.0135 29.5 11.5 0.0059 33 - 7  

250.00 22.0 23.0 24 .O 0.0135 24.0 12.4 0.0030 26.6 
1440.00 22.0 20 .0  21.0 0.0135 21.0 12.9 0.0013 22.7 

Fractional Components 

Gravel/Sand based on #4 
Sand/Fines based on #200 
% + 3" = 0 . 0  % GRAVEL = 1.4 (% coarse = 0.0 % fine = 1.4) 
% SAND = 12.3 (% coarse = 0.3 % medium = 1.9 % fine = 10.1) 
% SILT = 55.7 % CLAY = 30.6 

085" 0.07 D60= 0.02 D50= 0.01 
D30= 0 . 0 0  

____I_- IhTEL MATERIALS LAB -- ___- 
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Appendix A93 

Moisture Density Relationship 
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Water content, % 

Location: BCL 

INEL MATERIALS LA 
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COMPACTION TEST REPORT 

Elevl Classification Nat 
Depth USCS AASHTO Moist. 

Sp.G. LL 

Stockpile CL A-6(22) 15.7% 2.60 39.2 

% >  % <  
No.4 No.200 

24.9 0.0 88 9 

Plate 1 INEL MATERlALS LAB 
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MOISTURE DENSITY TEST DATA 

Client: Tom Borschel/ICDF Project 
Project: INTEC CERCLA Disposal Facility 

CHZM Hill 
Project Number: Sol-588058 

Specimen Data 

Source: Ryegrass Clay with 5% Bentonite 
Sample No.: BCL #1 
Elev. or Depth: Stockpile Sample Length (in./-.): 
Location: BCL#1 Sampled from Mixing Pad 
Description: Lean clay 
uscs Classification: CL AASRTO Classification: A-6 (22) 
Natural Moisture: 15.7% Liqpid Limit: 39.2 Plasticity Index: 24.9 
Testing Remarks: BCL#1 sampled from the Test Liner mixing pad..first sample. 
Percent retained on No.4 sieve: 0.0 
Percent passing No. 200 sieve: 88.9 Specific gravity: 2.60 

Test Data And Results 

Type of t e s t :  ASTM D 1557-91 Method A Modified 

POINT NO. 1 2 3 4 
WM + WS 6220.0 6205.0 6160.0 6195.0 
WM 4245.0 4245.0 4245 - 0 4245.0 

115 WW+T 203.20 231.60 288.80 276.20 
WD+T 176.10 201.90 255.30 235.20 
TARE 0.00 0.00 0.00 0.00 

15.4 14.7 13.1 17.4 MOIST 

117 

113 

111 

H0IST'UR.E 15.4 14.7 13.1 17.4 
DRY DEN 113.2 113.0 112.0 109.8 

109 

107 
10 14 18 22 Max dry den= 113.2 pcf O p t  moisture= 15.3 % 

Oversize Correction Not Applied 
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COMPACTION TEST REPORT I 

E l 4  
Depth 

Stockplle 

Classification Nat. x > % < 
Sp.G. LL 

USCS AASHTO Moist. 'I No.4 N0.200 

CL A-6(20) 13.8% 2.65 37.8 22.6 0.7 893 
I I I 

I TEST RESULTS 

Maximum dry density = 112.5 pcf 

Optimum moisture = 15.8 % 

Project No. Sol-588058 Client: Tom BorscbeUICDF k O J a  

Project: INTEC CERCLA Disposal Facility 
CH2M Hill 

0 Location: BCL #2 sampled from Mixing Pad 
COMPACTION TEST REPORT 

INEL MATERIALS LAB 

I I 1 

MATERIAL DESCRIPTION 
Lcan clay 

.lernarks: 
BCL #2 sampled from Mixing Pad 

Plate 
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- 
MOISTURE DENSITY TEST DATA 

Client: Tom Borschel/ICDF Project 
Project: INTEC CERCLA Disposal Facility 

CHZM Hill 
Project Number: Sol-588058 

S p e c k  Data 

Source: Ryegrass Clay with 5% Bentonite 
Sample No. : BCL #2 
Elev. or Depth: Stockpile Sample Length (In. /a. ) : 
Location: BCL #2 sampled from Mixing Pad 
Description: Lean clay 
uscs Classification: CL AASHTO Classification: A-6 (20 )  
Natural Moisture: 13.8% Liquid Limit: 37.8 Plasticity Index: 22 .6  
Testing Remarks: BCL # 2  sampled from Mixing Pad 
Percent retained on No.4 sieve: 0.7 
Percent passing No. 200 sieve: 89.3 Specific gravity: 2 .65  

Test Data And Results 

rype of test: ASTM D 1557-91 Method A Modified 

POINT NO. 1 
WM + WS 6185.0 
WM 4245 .0  
WW+T 250.70 
WD+T 218.30 
TARE 0.00 
HOIST 14.8 

MOISTURE 1 4 . 8  
DRY DEN 111.7  

Max d q  den= 112 11 15 19 

Oversize Correction Not Applied 

2 3 
6215 .0  6200.0 
4245.0 4245.0 
318.30 305.00 
274 .80  260.00 
0.00 0.00 
15.8 17.3 

15.8 17.3 
112 .5  110.2 

5 pcf Opt moisture= 15 8 %  
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COMPACTION TEST REPORT 

Elev/ Classification Nat 
Depth USCS AASHTO Moist. 

Sp.G. LL 

Stockpile CL A-6(22) 13.8% 2.65 37.1 

% >  % <  

N0.4 No200 
PI 

26.0 0.2 90.1 

Maximum dry density = 113.8 pcf 

Optimum moisture = 15.5 % 

Remarks: 
Sample BCL #3 from Mixing Pad Project: INTEC CERCLA Disposal Facility 

CH2M a l l  

I INEL MATERIALS LAB Plate 
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MOISTmzE DENSITY TEST DATA 

Client: Tom Borschel/ICDF Project 
Project: INTEC CERCLA Disposal Facility 

CH2M Hill 
Project Number: Sol-588058 

Spechen Data 

Source: Ryegrass Clay with 5% Bentonite 
Sample No. : BCL #3 
Elev. or Depth: Stockpile Sample Length (in. /cm. ) : 
Location: BCL #3 sampled from Mixing Pad 
Description: Lean clay 
USCS Classification: CL AASHTO Classification: A-6(22) 
Natural Moisture: 13.8% Liquid Limit: 37.1 Plasticity Index: 26.0 
Testing R e m a r k s :  Sample BCL #3 from Mixing Pad 
Percent retained on No.4 sieve: 0.2 
Percent passing No. 200 sieve: 90.1 Specific gravity: 2.65 

Type of test: ASTM D 1557-91 Method A Modified 

POINT NO. 1 2 3 4 
WM + WS 6235.0 6185.0 6205.0 6125.0 
WM 4245.0 4245.0 4245.0 4245.0 

114 WW+T 270.00 297.70 347.70 326.00 
WD+T 233.40 261.60 292.00 291.10 
TARE 0.00 0.00 0.00 0.00 
MOIST 15.7 13.8 19.1 12 .o 112 

110 

MOISTURE 15.7 13.8 19.1 12.0 
DRY DEN 113.8 112.8 108.9 111.0 

108 

9 13 17 21 Max d r y  den= 113.8 pcf Opt moisture- 15.5 % 
Oversize Correction Not Applied 
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I Test specification: ASTIvl D 1557-91 Method A Modified 

Elevl 
Depth 

Stockpile 

Nat % > % <  Classification 
Sp.G. LL PI 

AASHTO Moist. No.4 No.200 

A-6(16) 152% 2.60 34.7 19.0 0.3 89.0 

USCS 

CL 

TEST RESULTS 

Maximum dry density = 1 11.4 pcf 

Optimum moisture = 15.0 % 

Project No. Sol-588058 Client: Tom BorscheVICDF Project 
Project: t " E C  CERCLA Disposal Facility 
c m  Hill 

MATERIAL DESCRIPTION 
Lean clay 

Remarks: 
Sample BCL #4. Sampled from Mixing Pad 

A-76 

0 Location: BCL #4 Sampled from Mixing Pad 

I COMPACTION TEST REPORT 

INEL MATERIALS LAB Plate 
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MOISTURE DENSITY TEST DATA 

Client: T o m  Borschel/ICDF Project 
Project: INTEC CERCLA Disposal Facility 

CH2M Hill 
Project Number: Sol-588058 

Specimen Data 

Source: Ryegrass Clay with 5% Bentonite 
Sample No.: BCL #4 
Elev. or Depth: Stockpile Sample Length (in./cm.): 
Location: BCL #4 Sampled f r o m  Mixing Pad 
Description: Lean clay 
USCS Classification: CL AASHTO Classification: A-6(16) 
Natural Moisture: 15.2% Liquid Limit: 34.7 Plasticity Index: 19 
Testing R e m a r k s :  Sample BCL #4, Sampled f r o m  Mixing Pad 
Percent retained on No.4 sieve: 0.3 
Percent passing No. 200 sieve: 89.0 Specific gravity: 2 . 6 0  

.o  

Test Data And Results 

Type of test: ASTM D 1557-91 Method A Modified 

POINT NO. 1 
W M  + WS 6185.0 
WM 4245.0 
WW+T 331.90 
WD+T 288.00 
TARE 0.00 
XOIST 15.2 

MOISTURE 15.2 
DRY DEN 111.3 

Max dry den= 111. 10 14 i a  
Oversize Correction Not Applied 

,POINT NO. 1 
'151 I I 1 ~ V S ~ G  WM + WS 6185.0 

2.60 I WM 4245.0 
113 WW+T 331.90 

WD+T 288.00 
TARE 0.00 
XOIST 15.2 111 

109 

MOISTURE 15.2 
DRY DEN 111.3 

Max dry den= 111. 

107 

105 
10 14 i a  

Oversize Correction Not Applied 

2 3 
6130.0 6180.0 
4245.0 4245.0 
331.50 360.40 
293.50 305.70 
0.00 0.00 
12.9 17.9 

12.9 17.9 
110.4 108.6 

4 pcf Opt moisture= 15.0 % 

INEL MATERIALS LAB 
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COMPACTION TEST REPORT 

Elevl Classification 
Depth USCS AASHTO 

Stockpile CL A-6( 19) 

Water content, % 

Nat % >  % c 
N0.4 No.200 

LL Sp.G. 
Moist. 

8.9% 2.65 37.8 21.3 0.0 89.4 

Test specification: ASTM D 1557-91 Method A Modified 

Maximum dry density = 109.3 pcf 

Optimum moisture = 19.1 % 

Project No. Sol-588058 Client: Tom BorschellICDF Project 
Project: INTEC CERCLA Disposal Facility 
CH2M Hill 

Location: RyeGrass Borrow Area 
COMPACTION TEST REPORT 

INEL MATERIALS LAB 

Lean clay 

Remarks: 
Sample NCL #1, Sampled on 8-09-01 by 
Stacey Lilya and Em Olhoffer from Ryegrass 
borrow area 

Plate 
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MOISTURE DENSITY TEST DATA 

Client: Tom Borschel/ICDF Project 
Project: INTEC CERCLA Disposal Facility 

CH2M Hill 
Project Number: Sol-588058 

Specimen Data 

Source: Ryegrass Flats Soil 
Sample No. : NCL #1 
Elev. or Depth: Stockpile Sample Length (in. /a. ) : 
Location: RyeGrass Borrow Area 
Description: Lean clay 
uscs Classification: CL AASHTO Classification: A-6(19)  
Natural Moisture: 8 .9% Liquid Limit: 37 .8  Plasticity Index: 21.3 
Testing Remarks: Sample NCL #1, sampled on 8-09-01 by Stacey Lilya and Eric 

Percent retained on No.4 sieve: 0.0 
Percent passing No. 200 sieve: 89.4 Specific gravity: 2 . 6 5  

Olhoffer f r o m  Ryegrass borrow area. 

Test Data And Results 

Type of test: ASTM D 1557-91 Method A Modified 

POINT NO. 1 2 3 4 
WM + WS 5890.0 6045.0 6190.0 6125.0 
WM 4245 - 0  4245.0 4245.0 4'245.0 

110 WW+T 268 .90  337 .10  244.20 261.10 
WD+T 235.50 288.70 206.20 213.30 
TARE 0 . 0 0  0 . 0 0  0.00 0.00 
MOIST 1 4 . 2  1 6 . 8  1 8 . 4  22.4 

115 

105 

100 

95 MOISTURE 1 4 . 2  1 6 . 8  1 8 . 4  22 .4  
102 .0  108.6 1 0 1 . 6  

90 8DRy DEN 95.3 
12 16 20 24 Max dry den= 109.3 pcf Opt moisture= 19.1 % 

Oversize Correction Not Applied 

INEL MATERIALS LAB - ____-- .. 

A-79 



A-80 



Appendix A-4 

Field Density Test Summary 
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Appendix A-5 

Laboratory Permeability Results 
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HYDRAULIC CONDUCTAMY 
SUMMARY REPORT 

ASWD- 5064 

01 121 1 .oo 
m w n r  I*po3or 

61 
Wk wcsp aw: 

Northwind Ertuirmrnental 

INTAWCDF Test Pad Nmrnber 12,2001 

Water Content (%): 19.6 
Dry Den* 0: 106 
Saturation (%I: 90 

FINAL: 
Water Content (%): 20.7 
Dry D@nslty (Pm: 106 
Seturafon (%): 95 
Hydraulic Conducb;vity 
(cm i see}: 
Effective ComolMation 
Pressure (pi): 
Gradient Range: 
Reletire Compaction m): 
N O h :  

1.4E-08 

5 

21.6 192 
110 

I.2€-08 

l 5  5 

Water Cantent (116): 22.6 17-1 

Saturabn (96): 74 67 
Dry Density 0: 93 lo0 

RNAL: 
Water Content %): 27.0 22.3 

Saturation (%): 95 ' 94 
Dry Density 0: 94 103 

I WE-07 I 2.5€-07 Hydraullc conductivity 
(cm leec): 

5 
Effective ConsolklaEon 
Pressure @SI: 
Gradient Range: 
Relafive Compaction (%): 
Notes: 

1.3E-08 

5 

17 4 
93 
58 

27.1 
96 

4.8506 

5 

14.7 
110 
74 

10.4 
108. 
95 

5.2 E-08 

5 

M 3  SE 

U E  

19 9 
96 
72 

28.0 
95 
98 

3.8508 

5 

22.6 19.5 
109 

5 5 

lg3 97 1 

"1 2.3E-07 

5 

14.5 
112 
78 

19.0 
110 
97 

2.3508 

5 
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Vector Engineering Inc. 
f w # L o r n m m o . u ~ . c A ~ ~  

w 
Water Content ('36): 
Dry Densly 0: 
S a t u r a ~  (%): 

Hydraulrccondu~ 
{cm /sec): 
Wecttve Consolidation 
P w u r e  (psi): 
Gradient Range: 
Relative Cornpactlon (%): 
Notes: 

HYDRAULIC CONDUCTiVl7Y 

10.3 
110 
97 

8.2f-09 

5 

LABORATORY SERMCES SUMMARY REPORT 
W D -  SD84 

01 121 1 .oo 
w-7- r*calL*r 

6% m. Icq*st* -Lop 

lNTACl CDF Test Pad 

Northwind Environmental 

November 12,2001 

242 
100 
96 

4.2E-07 

5 

Saturation (76): I 71 
m 

24.0 20.4 23.6 21.5 
06 108 t 01 j05 
86 95 B5 96 

' I.?E-07 f.OE-08 l.IE-07 3.UE48 

5 5 5 5 

Water Content (%): 21 .? 
Dry Oensirv(pcf): f 105 

(crn I sec): 6.2508 

5 Effective Consotidalion 
Pressure @I]: 
Gradient Range: 
Relative Cornpacblon (96): 
Now 

14.8 
111 
78 

18.8 
112 
100 

f .  1E-08 

5 

14.9 
109 
73 

20.6 
108 
96 

4.OE-OB 

5 

water content (36): 14.8 
Dry Densky 0: I seturnlion 06): 78 

15.1 
107 
7$ 

20.4 
107 
95 

2.E-08 

5 
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Vector Engineering Inc. 
t + u l r r w l b i r r R . l ~ c * ~  HYDRAULIC CONDUC'IIVITY 

LABORATORY smncEs SUMMARY REPORT 
ASTLID- 5061 

61 
a d a m  bl4 cbd 

011 21 I .oo +- Iqrrtw 

Northwkrd Environmental 

INTACl CDF Test Pad November 12,2001 

Water Content (4c): 
DryDensity@cf): . 
Saturation [%I: 

FINAL: 
Water Content CA): 
DryDenSltyO: 
Saturation (%): 
Hydraulic ConduGtivity 
(cm / sec): 
Effective Consolkiation 
Pressure (psi): 
Gradient Range: 
Relative Cornpattion (%I 
Notes: 

. . .  . . : .  . . . . . . .  . . . .  ...... .$Bj":," 

:::::<.efqw:: . . .  :.:..: 

16.4 
98 
61 

. .:: . . .  . . . . . . . . . . . .  ... . .  
.~ . . . . . .  

23.3 
1 DO 
93 

?.E-07 

5 

Water Content (%): 

Water Conhnt p6); 

wraufic Condudtdty 
(cm I sec): 

5 Efktive Consolidation 
Preswre (psi): 
Gradient Range: 
Relative Compaclion 6): 
Notes: 

16.3 
107 
77 

21 .o 
I05 
95 

27E-08 

5 

16.8 
310 
85 

20.0 
log 

1.2E-08 

5 

. . .  

18.1 
94 
81 

26.1 
98 
87 

4.E-08 

5 

16.3 
113 
88 

19.1 
110 
n7 

1.0E-08 

S 

16.7 
96 
60 

26.4 
96 
95 

2.5E-0% 

5 

16.5 
112 
87 

19.1 
I t0  

7.2E-09 

5 

16.8 I 16.7 1 

16.5 
112 
88 

19.3 
109 
96 

1.2E-08 

5 

172 
111 
80 

19.4 . 
109 

5.2E-09 

5 

A-95 



HYDRAULIC CONDUCTIVITY 
Vector Engineering inc. 

?Yy-m 0I.U uy: cAsJW)?Ju) 

ULBWTORY SERWES SUMMARY REPORT 
ASTM 0 - 5064 

011 211.06 
M. 

-wm: 
ngaw wlq. Northwind Emironmental 

WhL 
November 12,2001 

INTAW CDF Test Pad 

(cmlsec): 6.4E-09 

Refative Compaction 

Effective Consolidation 
Pressure (psi): 
Gradient Range: 

Notes: 

Water Content (%): 
DryDW[Pcf):  
saturation (SC): 

mJ& 
Water Content 06): 
ayD-b@d): 
sahrintbn @): 
Hyimulic conducthrily 
(cm I m): 
Effecltve CansoHdabbn 
P r m r e  0: 
Gradient Rarge: 
Relative Compaction (36): 
Notes: 

DTES 

18.5 18.8 
99 104 
72 62 

25.6 22.3 
g8 104 
96 97 

9-5E-07 3.1607 

5 5 

16.9 
106 
78 

21.5 
105 
95 

4.1508 

5 

- . . . . . . . . . . .  . .  . . .  _ _ _  . . . . .  
. . . . . . . . . . .  

. .  . . . . . .  ...... :::: .... < :. 
. . . . .  . . . . .  . . . . . . . . . .  . . .  . . . .  . . . . .  . .  

.:. . . . . .  ....... . . . . . . . . . . . . . .  ............ ... - 

1 
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Appendix A-6 

Field Permeability (Boutwell) 
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Hydraulic ConducZivity vs Time 

lnstallatlon Date: 

.Nominal Depth: 

Csslng Diameter.: 

Water mnten!. cuttings 

September 7.2001 

2 R. Beltlow Surface 

0.5 fl. 

18.0 % 
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HYDRAULIC coNDucllvIry 

Installetion Date: September 7,2001 

Nominal Depth: 1 R.Below Surfm 

Caslng Dlemetsr.: 0.5 fl. 

Water content, amings 17.6 

Te.sl Data 
Ths k. 

0 4  1 E46 
08 1 Eo6 
-226 2E46 
231 I SEm 
2 3 4  t BE46 
243 21EG 
245 2E46 
9d2 2ZQb 
94.9 2xQB 

957 ue06 
BO 2E46 
141 6 2E06 

141 0 2633 
142 1 2 6 0 6  

95.7 21Em 

A-100 



Hydrauk ConduNv€ty vs Time 

Instaltation Date: 

Nominal Depth: 

Casing Diameter.: 

Watw content. cuftlngs 

September 7.2001 

2 fl. B e h  Surface 

0.5 ft. 

14.5 

Test Data 
l h w  rc 
a c n r s b c .  

a5 3.7&07 

0.0 3.1E-W 
12 3.E-W 
P.9 3.3Em 

P.3 28Em 
23.0 2Ed7 
225 3.EG 

94.8 2.847 
95.0 2.em 

96.4 WED7 
95.7 ZQ-07 

163 21E47 

16.2 21e07 
IUD 2.1E-07 
m a  2.1EQ7 
1936 2.037 

195.4 ZZD7 

1 
DW: TXK-QCGRRPH @V. OUt5#1) 1MWi A3 

Remewed Ey- LSN: P h i  om: 
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Vector Engineering, Inc. HYDRAULIC CONDUCllVITY mrr-rssuu.v* l .u . .cq*  

LABORATORY SERWCES of SEALED BOU€HOLE 

Hydmulic Conductivity vs Time 

Instailation Date: 

Nominal Depth: 

Casing Diameter.: 

Water content. cuttings 

September 7.2001 

t 8. Below Surface 

0.5 R 

152 

Test Data 
mw t 

0 4  %Ern 
00  7EU7 
182 9 e x 7  
19.3 8 E47 
41 1 I l E G  

41 6 t 1Ed6 

4.3 9 7Em 
4 6  f%rn 
1122 1 0E-a 
1126 9 E47 
1128 9.EU7 

113 t axor 
113 8 99Em 
si40 9 Eo7 

181 a 1 EM 
163 1 1x0b 

21ar 1 Ed6 

4.0 87EU7 
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HYDRAULIC CONDUCTIVITY 

lnstallatlon Date: 

Nomlnal Depth: 

Caslng Dlamster.: 

Water content, cuttings 

September?. 2001 

2 ft. Below surface 

0.5 R. 

15.Q 

Test Data 
Ttn k 
L A  

0 2  2807 
06 2.337 
18.0 2 m  

18 5 2x47 
is 1 1 Em 
(0.8 2x47 
41 2 2 9 0 7  

41 7 2447 

u4 1 BE47 

It24 2DEm 
112 9 23x7 
I D  6 1 E41 
1143 1 E47 

161 2 1 5x7 
164 1 1 4E.m 
164 9 1 Ern 
2 0 7  1 Eo7 
211 7 1 a47 
a33 t Ern 
2148 1 au7 
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Vector Engineering, Inc. 
Gnu w. c4 ULlnaml HYDRA ULlC CONDUCTIVITY 

0 10 20 30 40 50 60 70 8Q 9D loo 110 120 130 1 4  150 le0 170 I 8 0  190 m 210 220 

nme, un 

Installation Date: 

Nominal Depth: 

Caslng Diameter.: 

Water content, cuttings 

September 7.2001 

1 8. Bdw Surface 

0.5 A. 

14.5 

Test Data 
T i  k 

02 22E.06 

22.9 8.lEo6 

n.1 4.446 

21.1 4sm 

t44 B a i m  
t u 4  7.EG 
(933 9&t6 

1933 9.S6 
193.4 8.BEOB 

193.4 7.sEoB 

233 LIE06 

e40 WEE06 
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HYDRAULIC CONDUCT! VlrY 
LABORATORY SERMCES of SEALED BORENOLE 
r n / ~ ' .  T d 9 m p e -  w m  

INTACf CDf Teri PedSecUm 8 

BwfwtM Illethod ASTM D-8391 
81 Northwind Envlmnmntll ol121I.W 

Smcn 
September 17.20 

Hydraulic ConducWw vs Time 

installation Date: 

Nominal Depth: 

Casing Diameter.: 

Water content euttirrgs 

September 7,2001 

I n. Below Surface 

0.5 it. 

15.7 

nm 
4rs 
a5 
1.1 
1.9 

2 4  
7.4 
7.9 
0.3 
24.9 
25.3 
25.6 
26.1 

i8.6 
53~7 
542 
54.5 
9.9 
120.4 
ima' 

lZ.6 
122.3 

Tinm 
Ire 

170.1 

17U6 

171.D 

17i.B 
tR9 

a9.0 

219.6 
ZZt.3 
p27  

.. . 
Print Dah. 
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Vector Engineen'ng, Inc. 
1 2 e n l a n h  bur (k**! c* URvXluI 

Hydmulic Conducftviiy vs Time I 

HYDRAULIC CONDUCTlVITY 
UBORATORY SERWCES of SEALED BOREHOE 

1 .E06 

D 

b 
p 
! 
5 

1.E07 

I.EM) 

k c 

1 . E r n  

Installation Date: 

Nominal Depth: 

Casing Diameter.: 

Waler corttent, cuttings 

September 7.2001 

1 ft. i3alow Surface 

0.5 8. 

16.9 

r-m 
A 

05 

0.9 
I 3 

1.6 

2.1 
7.6 

0.2 

85 

25.1 

255 

258 

26.3 
268 

540 

545 
547 

55.1 

1 M 6  
m a  
121 a 

Test Data 
h rm 
- L  

4.2€4? 1702 

3.sEof $70 7 

4.3€47 171.1 

&Ear 2lSB 

3 em 
4.um 
I E47 
4.Em 
4x47 
3 Ern 
4.1ED7 

3 5E-07 
4 7Em 
4 T47 
4.1EM 

4.1EG 

S Em 
5 1E4v 

5 1E07 

4.1Em 2t92 
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Vector Engineering, Inc. 
ras crru -. u=n* HYDRAULIC CONDUCTIVITY 

IWllatlon Date: 

Nominal Depth: 

Caslng Dlarneter.: 

Water content. wttlngs 

September 7,2001 

2 R. Below Surface 

0.5 a. 

15.3 

mm 
A 

0 9  

1.5 
1 9 

7.3 
7.D 
8.5 
9.2 

25.9 

265 

27.0 
27.6 

fa 0 
121 4 

122 2 
3228 

170.5 

171 3 

I72 3 
173 5 

1768 

h - 
3.808 
4.m 
34Em 

%nt Dab: Reviclwod BY: 1 SN 

A-107 



Vecfor Engineering, Inc. HYDRAULIC CONDWCTIW7Y 
rxucmrmcn au w. Y-* 

LABORATDRY SERWCES of SEAED BOREHOLE 
B6crhneR Melhod ASTM P8391 

7 r t ~ M U m m -  

&WR Ryrrr- 
84 

nsrtm 
NoRhwind Environmental Of12~1.00 1 

M A C /  CDF Test Pad Section 8 September 17,21 

Hydrauric Conductivity vs Time 

installation Date: 

Nominal Depth: 

Casing Diameter.: 

Water content. cuttings 

Septernber7,2001 

2 R Below Surface 

0.5 R. 

15.7 

TPM 
a 

0.4 

Q.4 
1.3 
1.9 

7.6 

ez 
25.3 
259 

284 

27.0 
12Q.3 

12x7 
121.4 

122.1 

446.0 
t167 

14 8 

110.8 
1523 

151 8 
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Vector Engineering, Inc. 
rZUs(mmaCN.v&y.c4am?.zn.24u 

LABORA fDRY SERMCES 

HYDRA ULlC CONDUCTMTY 
of SEALED BOREHOE 

Hyifrauk Conducfivity vs Time 

Installation Date: 

Nomina! Depth: 

Caslng Diameter.: 

water content. cuttings 

September 7.2001 

2 ft Below Surface 

0.5 R. 

15.8 

The 
Jus- 

0.6 

1.1 

1.5 

2.1 

7.8 

8 4  

25.5 

161 
26.5 
w2 

12I15 

la, 9 

121.7 

ta.4 

170.3 

!710 

1720 

iB.1 

176.5 

2192 
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Vector Engineering, lnc. HYDRAULIC CUNDUCTlVlN 
IEusLolr fum Du *. c4 -MuI 

LABORATORY SERMCES of SEALED BOREHOLE 

Hydraulic Conductivity vs Time I 

lnstatlatlon Date: September 7.2001 

Nominal OeW: 1 A. Below Surface 

Casing Diameter.: 0.5 R. 

Water content, Wttings 16.8 

Test Data 

A . e m 5 s c . A -  
07 7.5E47 218.7 3.1W7 
1.4 7.lEDI 219.2 9 8 4 7  

nna k. ?-bnb k 

1.7 6.1E47 

22 &E47 

2.7 6.E-07 
8.0 6.LM7 
8 4  B.oE07 

256 6.5E47 

1.3 5.537 

m.8 5.oE47 

54.1 7 E47 
9.6 7.Em 
54.8 8 Z 4 ?  
tXI 7 9.lE-W 

121.2 9.0E47 

122.4 9.437 

170.3 M 4 7  

in.3 3.5E07 

171.3 3.6Em 

1228 a . m 7  
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Appendix A-7 

Field Determination of Bentonite Quantity 
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FIELD DETERMINATION OF BENTONITE QUANTITY 
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Appendix A-8 

Bentonite Manufacturers Certificate 
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BENTONITE MANUFACTURERS CERTIFICATE 
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P -  1 Jul 30 01 12:OSa 
ID:307-765-2664 JUL 2 6 ' 0 1  9 : l l  No.008 P.01 

CERT1I:ICATE OF QUALITY 

DATE; 07/26/01 

FOR: PHENIX OF IDAHO. INC. 
ORDER NO.: LP3672 
PRODUCT: ENVIROGEL 200 
LOT NO: 072401 I 2 

FAX TO: LANCE; 208-5244610 
BRIAN; ~ O I J - S ~ S - ~ U  

THE FOLLOWING RESULTS WERE OB'rAlNED FROM TESTS RUN ON A 
COMPOSITE SAMPLE TAKEN FROM THE IdOVE LOT. 

VISCOMETER READING @WO RPM 
VISCOMETER R EADlNG @XI0 RPM 
t'V 
YP 
YIELD 
MOIETlJHE 91, 
MLSH THHU 200 SCREEN X 
FREE SWELL 
COLLOID CONTENT 

12 
6 
6 
0 

67 
5.0 

fi0.4 
24 

74.6 

WE CERTIFY THAT THE TEST RESULTS CONTAINED HEREIN ARE 
ACCURATE AS REPORTED. THE RESlJLW SHOULD BE REPLICATIVE 
ALLOWING FOR A MARGIN OF TEST PROCEDURE AND OPERATOR ERROR. 

WYO-BW, MC. 
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ID:307-765-2664 RUG 14'01 9:30 No.012 P.01 

. . . . .  , 

' . . '  I ; ..,; CERTIFICATE OF: QUAUfY 

DATE: (_i 08/14/01 . , ' 

TO: PHENlX OF IDAHO, INC. 
FAX TO: LANCE; (208) 5244610 

BRIAN; (206) 523=18@3 

PRODUCT ENvlRoOEL 200 

THE FOLLOWINQ RESULTS WERE OBTAINED FROM TESTS RUN ON A 
COMPOSITE SAMPLE TAKEN FOR THE LOT NUMBER OF THE ABOVE 
PRODUCT. 

ORDER NO. LP3713 
LOT NUMBER oa100112 
VISCOMETER READING @eo0 RPM 18 
VISCOMETER REAOINQ e300 RPM B 
PV 7 
YP 2 
YIELD 76 

FREE SWELL 24 

MOISTURE % 6.6 
MESH THRU 200 SCREEN % 77.0 

COLLOID CONTENT 77.8 

WE HEREBY CERTIFY THAT THE TEST RESULTS CONTAINED HEREIN ARE 
ACCURATE AS REPORTED. THE TEST RESULTS SHOULD BE REPLICATIVE 
ALLOWING FOR A MARGIN OF TEST PROCEDURE ERROR AND OPERATOR 
ERROR. 

Q~ALITY ASSURANCE MANAQER 
81ucc:o M A N I '  

wOM1N-S O m  

CWYBULL, WYOMING N24% UW 
P.O. nOX 1072 , 

907-7054445 TELEFAX M7-76b2664 
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Jul 30 01 1 2 : O S a  P . 2  

ID :307-765-:!664 JUL 26 '01  9 : 1 2  N0.008 P.02  

TECHNICAL 1.NFORMATION SHEET 

I-- 1 
WYO-BEN, INC. 
55U South 24th Street West, Suile 201 
P. 0. Box 1979 
Billings, Montana 59103 
1 JSA 
Tel: 406--652-6351 I Fax: 406-656-8748 

L A A  1111 
. WD-EBR 

5.1'. TON lC.'I'I'Y MALYSIS: 
L.P.A. 

Stundurd 
mlm 

Armnic s .a 
uoritmi 100.0 
Sad~iiiiur~ I .o 
f +r.oniium 5.0 
k n c l  xu 
Mcrcuury 0.2 
Sclniiuni 1 .I) 
Silver s.0 

s( 
60.34 
19.28 
3.41 
2.34 

.22 

.3L( 
1 .r/ 
ID 
07 

1.75 
4 37 

Typical 
Annlysis 

w 
c 0.1 

a. U.05 
e: 0. I 
':. 0.1 
..: 0.02 
*: 0.0s 
<U.1 

0.5 

P1lJ.K DENS11'Y (Ibdft'): 5s 
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